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The Contiecticut Assessment of Educational Progress conducted its 
fifth statewide assessment in 1976-77. The purpose of the asselBsment 
was to evaluate the knowledge, skills, and attitudes of Connecticut 
students in the area of mathematics. Approximately 2,000 students 
at each of three age levels - 9, 13, and 17 - were randomly selected 
from public schools in Connecticut to participate in the program. A 
mathematics tfest developed by ^n adv^spry committee df Connecticut 
mathematics teachers specifically for the prograitf^was admiifistered to 
each of these students. 

At the same time, approximately 10,000 students at each age level 
participated in a local assessment program, offer^ed in conjunction 
with the statewide assessment. Fifty-three local school districts 
which elected to participate administered the same mathematics tests 
to their students in grades 4, 8, and 11 and received achievement 
results for individual (^students, schools, and the district as a whole. 
These results could be compared with those obtained statewide. 

Mathematics is a skill basic to success in life in today's world. 
The relevance of mathematics skill to our everyday activities - as 
wage earners, as consumers, and as taxpayers - is apparent. Public 
education has the responsibility of developing this §kill in students 
as they progress through the educational system. This assessment 
provides important information on how well we are meeting this respon- 
sibility. 

This report describes the achievement and attitudes of Connect-icut 
s-tudents with regard to mathematics skills considered important by 
Connecticut educators. Results are reported both by size of community 
and by region within the state, and, where possible, comparisons are 
made with the achievement levels of students in the nation and in the 
Northeast Region. Connecticut educators at both the state and local 
levels can use these results in making policy decisions about mathematics 
curriculum, instruction, and teacher ediK:ation. 

The Connecticut Assessment of Educational Progress in 1976-77 was ' ^ 
sponsored ^by the Connecticut State Department af Education, conducted, 
by National Evaluation Systems, Inc., and made possible by the time 
and effort of students, teachers, and administrators throughout the' 
state. The cooperation of ail participants is greatly appreciated. 



\ 




irkR. Shedd 
Secretary 

State Board of Education 



MRS:gkm - *A 



Connecticut Assessment of Educational Progress 
Mathematics 
1976-77 



summar\ report . 



Prepared 2?^: 

\ Sherry Ann Rubinstein 
\ Diane J. Ghiselin 



National Evaluation Systems, Inc, 



Prepared for: 

Connecticut State Board of Education 
Bureau of Research, Planning and Evaluation 



/ September, 1977 



U 



» 

f 



. , TABLE OF CONTENTS 

Page 

A DESCRIPTION OF CAEP. ......... ^ ix 

Introduction ' 
Sampl ing Design 

The Tests ' 
Student and Principal Questionnailres 
Test Administration ^ ^ - 
' Reporting the Results 

Interpretations and Recommendations 



^ PART I: SUMMARY. OF RESULTS 



CHAPTER 1: Connecticut ResuHs by Goal Area and Objective 3 

Introduction 
Summary of Refsults 

CHAPTER 2: Comparing TotaUTest Achievement 

by Connecticut Reporting Groups 9 



Introduction 
^ Sumnary of Results 

CHAPTER 3: Comparing Connecticut with the Nation ' 



and the Northeast Region . . 11 

Introduction 
Sumnary of Resu]ts 

CHAPTER 4: Item Results by Reporting Groups ....... 23 



PART II: INTERPRETATIONS AND RECOMMENDATIONS 



CHAPTER 5: Introduction ' ' 33 

The Context: The Committee's View of the Findings 

CHAPTER 6: Goal Area: Math Concepts. . . 35 



Discussion 
Recommendations 




Page 

CHAPTER 7: Goal 'Area: Computation. . \. . . . 38- 

Discussion 
Retommendations 

CHAPTERS: Goal Area: Measurement, . 41 . 

Discussion 
Recommen^^^ons 

CHAPTER 9: Goal Area: Problem Sol ving/Appl ic^ions 43 

Discussion - ^ 

Recornnendations ^ ' 

CHAPTER 10: Goal Area: Charts and Graphs .............. 45 

Discission 

Recommeno^^on , 

CHAPTER 11: Goal\pea: Geometry. . . \ 46 

Discussion \ , j 

Recommendations 

CHAPTER 12: Comparison? with the Nation . . . : 47 

Discussion ^ 
Recommendations 

CHAPTER 13: Student Questionnaire Variables and Achievement . .... 49 

Discussion 
Recommendations 

CHAPTER 14: Conclusion. . • 51 

Recommendations ^ * . 



-VI 



\ 



EKLC 



} LIST OF TABLES , 

Table ^ ' . ^ . Page 

1: Objecl^ives Assessed at Each L6vel,.. . • / . . , xii 

\. Acjiievement of Connecticut Reporting Groups. .. . . . . . . ... 12 

3; Test Item Pertformance of. 9-Year-Old Fourth-Graders, 
in ConnecticutJjy Sex of Student, in* Each Region, 
and in Each Size of Communitry with National ^ 
(NAEP) Results Where ApplTcable. /. . .r . 24 

4: Test Kern Performance of ' 13- Year-01 d Eighth-Graders ' 
in Connecticut by Sex of Student, in Each Region • 
and in Each Size of Community with National 

(NAEP) Results. Where Applicable 26 

5: Test Item Performance qf 17-Year-*01d Eleventh-Graders 
in Connecticut by Sex of Student, in Each Region » 
and in Each Size of Community with National 

(NAEP) Results Where Applicable. ■ ■ 28 

6: Questions Administered to More than One Age Group 30 

- \ * '■ 



-VI 1- 



ERIC 



o 



1/ 



Figure 

; h 

3 
4 
5 
6 
7 



8: 



9: 
10: 



ft • ' ' 

LIST' OF FIGURES 

•- . ' • " . ■ Page 

Graph of Achievement on Goal Areas by Age Glroup 4 

Graph of Achievement on Objectives: ^-Year-Olds/ 5 

Graph of AchieVemejirt on Objectives: 13-Year-Olds '6 

Graph of Achievement on Objectives: 17-Year-Olds ....... 7 

Graph of Achievement on Total Test by Region. , ; . 10 

Graph of Achievement on Total Test by Size of Community , . , . 11 • 

Comparing Connecticut, the Nation, and the Northeast 

by Goal Area: ^-Year-Olds • ' ' 

Comparing Connecticut, the Nation, and the Northeast 

by Goal Area: 13-Year-Olds * \ . . 19 

Comparing Connecticut, the Nation, and the Northeast 

by Goal Area: 17-Year-Olds 20 

Comparing Connecticut, the Nation, and the Northeast 

on Selected NAEP Items 21 



-V111 



ERLC 



\ . _ A DESCRIPTION OF CAEP- 



Introduction 



The Connecticut Assessment of Educational Progress (CAEP) is an ongoing, 
effort to measure the success and effectiveness t)f educational programs in 
Connecticut's public schools. The 1976-77 CAEP program was an assessment 
of the mathematics knowledge, skills, and attitudes of Connecticut 9-, 13-, 
and 17-year-olds in grades 4, 8, and 11, respectively.. This mathematics 
assessment marked the fifth* year of CAEP, and, as in previous years, was 
modeled after the National Assessment of Educational Progress (NAEP) in its 
basic goals, design, and methodology. 

The 1976-77 assessment in mit^hematics was conducted by National Evaluation 
Systems,. Inc. (NES) of Amherst, Massachusetts under contract to the Connec-, 
ticut State Department of Education (CSDE). The goals of the Mathematics 
Assessment were (1) to collect baseline data for determining student' growth 
in mathematics knowledge in future years, (2) to collect information per- 
mitting the comparison of the present mathematics achievement of students 
nationally, (3) to provide achievement results useful in decision-making 
regarding curricula and instruction at bot^^ the state and local levels, and 
(4) to encourage school districts to'acfopt criterion-referenced assessment 
procedures for local planning and evaluation. 

The 1976-77 CAEP program included the development and administration of 
three objectiver referenced matheifiatics tests, one for each age (grade) 
level assessed. In designing the tests, an Advisory Committee of Connec- 
ticut Educators developed high priority mathematics objectives for students 
across the state and selected matching J:est questions for each objective. 
NAEP materials were used wherever appropriate. In addition, the Advisory 
Committee developed a student questionnaire to be administered with the 
tests, as well as a questionnaire for the principals of all participating 
schools. y ' 

There were twp primary components of the 1976-77 CAEP program; (1) Phasle 
I: Statewide Testing and (2) Phase II: The Local Option. The latter 
phase constituted an opportunity for individual school district?! to employ 
the same custom-designed tests for the purposes of local plannfng and 
evaluation. The present report describes the results of Phase thereby 
permitting those districts who participated in Phase 11 to compare their 
achievement results with statewide results. 
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Sampling Design 



.....^^jigJb^^ provide information about the- mathematics performance of 

^ StudenTn:hrou3hout Qortpecticut in a cost-effective manner, ^ sample of 

students at each age (g1%dtX^ level, was tested. The sampling procedure 
protected the anonyn>ity^ of a n%j^dents, schools, and school districts 
^? participating in the assessmentT^'^ieL aVl^ a total of 2,437 9-year-olds 
(fourth-graders) 2,745 13-year»olds |%ij^h^aders) , and' 2,362 17-year--- 
olds (eleventh-graders) were tested. One*||y^^ fifteen schools were 
involved in the fourth-grade testing, 109 SCT^al^^at the eighth-grade 
level, and 90 schools at the eleventh-grade lev?'^j|^In all , appro >yrmafely 
110 districts were involved in statewide testing. ^^^^ 

The sample. at each age (grade) level contained students fihoflj,, schools ixL 
each of the six Connecticut Educational regions and from schobl^ in four 
sizes of commufiity. The map below shows the division of the state into ,y 
regions. Each region is identified in the key below the map. 

. i ' • 

CONNECTICUT REGIONAL EDUCATIONAL SERVICE CENTERS 




SOC 1 "Big Cities" . = towns of n)(5re than 100,000^ population' 
. SOC 2 "Fringe Cities" = towns whose t(ordeir*s are contiguous with -Big 

Cities and whose populations exceed 10,000 
50C 3 "Medium- Cities" = towns of more than 25,000 population wjiich' 

' .are not Big Cities or Fringe Cities 

SOC 4 "Smaller Places" = all other fbwns 

. -m ■ - ■ ' .. ^ - 

The Tests ^ ' ' 

Three' criterion-referenced tests/ one for each/j^ge (grade) level, were 
developed by the Advisory Corrtmittee. Griterior^'referenced tests are based 
on achievement with regard to* specific objectives: a student's score 
reflects achievement relative- to a definite task rather than, normcitive 
performance. The tests were developed on the basis of the following - 
guidelines: * 

• The domains ass-essed shouTd focus on basic mathematics concepts,^ 
computational skills, basic concepts of measurement and geometry; 
and practical application of these skills in problem solving 
situations. . 

• All objectives at each age level should meet -the criterion of mas- 
tery of content that is within the experience of all children at 

- • that level . • 

• In no way'^should'^Ttie objectives to bjg tested attempt to represent 
all the skills and concepts being taught at each level,' 

A li5t of the' 12 objectives for 9-yeajcy-olcis and the 16 objei^tives for 13- 
and 17-year^olds^ is presented .in Table 1 categorized by goal area. There 
were 60 test items on the 9-year-old test, 66 on. the^l3-year-old test , and 
64 on the ly-year-oltf tes-t. There were fiye ^tems for each. objective for 
9-year-olds and approximately four items for each objective Jx)r 13- and 
Iv-year-olds. v ' ' 

WItile Bome test items were administered to more than one age group, other 
items varied in difficulty according to age level. The reader should bear 
in mrnd that, while in some cases a given objective was used for two dif- 
ferent age levels,, some test items matched to the objective differed for 
the two age l^vel s. 

The achievement of each age (grade) level on objectives, goal areas, and 
in^iividual test items is described later in this report. 



TABLE 1 

Objectives Assessed at Each Level 



Goal Area 


Objective 


9- Year-Olds 13-Year-Oids 17-Year-Olds ' 


MATHEMATICAL 
CONCEPTS -.^^ 


The student demonstrates an understanding of: 


1. place Vcilue for whole 1. rational numbers in the 1. rational numbers in the 
numbers. ^ form of fractions and form of fractions and 

decimals. decimals. 

2. ordering of whole 2. ordering of decimals, 2. ordering of decimals, 
numbers fractions, and whole; fractions* and whole 

numbers. numbers . 

3. fractional notation. ; 


COMPUTATION 


The student demonstrates the ability to: 


4. add whole numbers. 3. add and subtract whole 3. add and subtract whole 

numbers. numbers. 

5. subtract whole numbers. 4. multiply whole numbers. 4, multiply whole numbers. 

6. multiply whole numbers. 5. di\iide whole numbers. 5. divide whole numbers. 

6. add and subtract 6. ^d and subtract 
decimals. afecimals. 

7. multiply decimals. 7. multiply and divide 

, decimals. 

8. add and subtract 8. add and subtract 
fractions and mixed fractions and mixed 
numbers. numbers. 

9. multiply fractions and 9. multiply and divide 
mixed numbers. fractions and mixed 

numbers. 
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TABLE 1 (continued) 



Goal Area 



MEASUREMENT 



CHARTS 
AND GRAPHS 



Objective 



9-Ye^r-Olds 



13-Year-Olds 



i7-Year-01ds 



The student demonstrates: 



7. the ability to convert 10. a working knowledge of 10. a working knowledge of 
U.S. units of currency area and perimeter area, perimeter, and 
to larger or smaller volume. 

units. 

8. the'abilUy to identify IK the ability to convert 11. the ability to convert 



and compute time from a 
clock face. 



a U.S. unit of measure 
to larger or smaller 
units. 

9. a working knowledge of 12. knowledge of metric 
linear units of units of measure, 

measure. 



12. 



a U.S. unit of measure 
to larger or smaller 
units. 

knowledge of metric 
units of measure. 



The student demonstrates the ability to: 



12. interpret data from 
charts and graphs. 



13. interpret data frofti 
charts and graphs. 



13\. interpret data from 
charts and graphs. 



1^ 
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^ 1 
TABLE i (continued) ' 



Goal Area 




Objective 




■■ . * 


9-Year-Olds 


13-Year-Olds 




17-Year-Olds 


APPUCATIONS/ 

PROBLEM 

SOLVING 


The student demonstrates the ability to: 












10. solve word problems 
involving mathematical 
skills. 

11. solve word problems 
involving real world 
situations. 


14. solve word problems 
involving mathematical 
skills. 

15. solve word problems 
involving real world 
situations. 


14. 
15. 


solve word problems 
involving mathematical 
skills. . 

solve word problems 
involving real world 
situations. 


GEOMETRY 


The student demonstrates: 






16. knowledge of basic 
geometric concepts. 


16. 


the abil i ty. to solve 
problems involving 
basic geometric 
concepts. 



15 
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Student and Principal Questionnaires 

The purpose of developing student and prinrcipal questionnaires was two- 
fold: (1) to identify char'acteristics of students and their schools that 
might prove to bear a relationsJiip to mathematics achievement, and (2) to 
provide a general, characterization of students and schools that, in itself, 
might prove usefuT in policy decisions. Highlights of outcomes related to 
these purposes are presented later in this report. 



Test Administration 



To limit the burden placed on school personnel, all test sessions were 
conducted by test administrators trained by NES. Testing sessions, last- 
ing betweeK^45 and 60. minutes, included the administration of the student 
questionnaiy^ and the test for the respective age (grade) level. 

All data collection occurred during October-November, 1976 for 9-year-olds 
(fourth-graders), during February, 1977 for 13-year-olds (eighth-graders), 
and during April, 1977 for 17-year-olds (eleventh-graders). 

Workshops on test administration procedures were provided^ for district 
personnel who were participating in Phase II in order to ensure standard- 
ized and valid testing sessions. 



Reporting the Results 

Part I of this report describes the major outcomes of the assessment focus- 
ing primarily on the mathematics achievement results. The sections of Part 
I discuss: 

• performance on "goal areas and objectives 

• comparisons of achievement among groups of students within each age 
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The interested re^cl6r ipay contact the Bureau of Research, Planning and 
Evaluation at the Connecticut State Department of "Education for more 
in-depth information about the methodology and outcomes of CAEP. 



Interpretations and Recommenda:tio^ns 

Part II of this report represents the. interpretations of the Mathematics 
Advisory Committee based on the results of the assessnrent. Their interpre- 
tations of these results are presented here along with their recommendations 
with regard to mathematics , education witjiin the state of Connecticut. Their 
recommendations should prove interesting ajj^d valuable to those people- 
legislators, school superintendents, classroom teachers, and laypersons — 
concerned with providing quality mathematics education. 



PAR T Ij 
SUMMARY OF RESULTS 



- ' ' , , .^C H A P T E.R 1 
CONNECTICUT RESULTS BY GOAL AREA AND OBJECTIVE 



Introduction . 



In order to describe the achievement of Connecticut 9-, 13-, and 17-year- 
olds, 'CAEP results include performance on each test item, each objective, 
and each goal area. In this section,' results by goal area and objective 
ar6 described for each age level in both grapTiic and narrative form. 

Figure 1 displays the average percentage of matching test items answered 
correctly in each goal area by eacH age group. Figures 2 through 4 present 
parallel data by objective for egch respective age group. If, for example, 
stlidents at a given age level, show an average of 72% for' a particular goal 
or objective, this means that, on thre average, these students- answered 
correctly 72% 'of the matching test items. The reader is reminded, when 
Comparing perfo.nnance across ag6 groups on a. similar goal or objective, 
that the group of me^tching test items differed for each age group.. The 
full text of each objective may be found in Table 1 (pp. xii to xfv). ' 



Summary of Results 

^GOAL AEEA ACHIE-VEMENT. Ni ne-year-ol ds scored qu\te highly on four of, the 
five goal areas, answering correctly an average of over 74% of the matching 
test items ^*n the goal areas of Concepts,. Computation, Measurement, and 
Charts and , Graphs. Lowest performance. by 9-year-olds was in the goal area 
of Problem Solving (54.5% correct). 
•\ 

Performance of 13-year-olds was more variable across the objectives. Their 
achievement ranged from a high of 89.1% correct on Charts and Graphs to a 
low of. 61.2% on Mathematical Concepts. 

The widest range in achievement across goal areas was displayed by 17-year- 
olds who scored afciove 90% on one goal area (Charts and Graphs), just above 
80% on two goal areas (Computation and Measurement), 66-68% on two other 
goal areas (.Concepts and Problem Solving), and as low as 48% on Geometry. 

ACHIEVEMENT ON OBJECTIVES. Ni ne-year-olds scored an average of over 80% 
correct on four of the 12 objectives assessed at that age level (Adding 



FIGURE 1 

Graph of Achievement on Goal Areas by Age Group 
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Whole Numbers, Multiplying Whole Numbers, Money, and Linear Problems), 
Their lowest performance was on Math Problems and lieal World Problems (both 
54% correct) and Understanding Fractions (6&%). Qn all other objectives, 
9-year-olds scored in the 73-795^ rahge, ^ . 

Thirteen-year-olds scpred an average of around 90% correct on three of the 
16 objectiv^e^-assessecf'at their level (Multiplying Whole Numbers, Adding 
and Subtracting whole Numbers, and Interpreting Charts and Graphs). On 
five other objectives, performance was in the 60-65% range (Rational Num- 
bers, Ordering, Adding and Subtracting Fractioh^, Area and Perimeter, and 
Math Problems), On the remaining eight objectiveST 13-year-olds scored in 
the 71^85% range. ^ 

Seventeen-year-olds performed most highly on, the same/t|iree objectives on 
which 13-year-old achievement was highest: Adding arid Subtracting Whole 
Numbers (95%), Multiplying. Whole Nwmbers (91%), and -Interpreting Charts and 
Graphs (93%). By contrast^ however, 17-year-olds* performance was lowest 
on the Geometry Concepts objecti ve^(about 49%), These students scored in 
the 82-89% range on four other obj^tives (Dividing Whole. Numbers, Adding 
and Subtracting Decimals, U.S, Conversions, and Metric ex^cises). They 
scored in the 62-73% range on the remaining eight objectives. 

9 

The 17-year-olds performed better than the 13-year-olds, and the 13-year- 
olds performed better than the 9-year-olds pn items which were, idfentical 
for each, pair of age groups?. Generally, the difference between Ithe per- 
formance of 9- and 13-year-olds was greater thaii the difference i^etween 
the performance of 13- and 17-year-olds, 

r 



CHAPTER 2 



COMPARING TOTAL TEST ACHIEVEMENT 
BY CONNECTICUT REPORTING GROUPS 



Introduction ^ / 



The purpose of this section i.s to describe and compare the mathematics 
achievement of selected groups of students within Connecticut. Most of 
the selected groups are defined on the basis of responses to the student 
questionnaires. A total of 10 questions from the student questionnaires ' 
are used to define reporting groups, although some of these questions, 
were not administered to all three age groups. Two other variables 
(region and size of com^^J^nity) are also reported. 

The average percentage of test items answered. .correctly was computed for 
each student grqup. In each case the average for the reporting group 
is compared to that for all students at that age level within Connecticut 
(the state average). The purpose of these analyses was to identify those 
factors that bear a relationship to student achievement. This section 
provides a summary overview of the results comparing Connecticut reporting 
groups. Achievement is defined as performance on the total test; that is, 
the ay.eirage percentage of all items on the test answered correctly by 
students in a given group. 

Differences, described are^ those that were statistically significant at the 
.05 level of confidence. The reader is cautioned to refrain from drawing 
cause-effect inferences from these data. The differences observed suggest 
only a relationship between a given factor and achievement, not a causative 
influence of the factor on achievement. 

r 

Further, the reader should note that statistical significance is not to 
be equated with educational meaningfulness. Small differences between 
groups may ,.be statistically significant\ however, they may be too small 
to be educationally meaningful. The reader is directed to consider the 
magnitude of the differences in scores between groups to determine educa- 
tional meaningfulness. 

Figures 5 and 6 display the results by region and size of community, 
respectively. Table 2 displays the results for feach reporting group at 
each age level. .based on student questionnaire responses.^ A narrative 
summary of the results follows. 
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' FIGURE 6 

Grat^l^f Achievement on Total Test by Size of Community 
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TABLE 2 

Achievement of Connecticut Reporting Groups 



/ 



Reporting Groups 


Average Percentage of Items on 
Total Test Answered Correctly 




9-Year-Olds 13-Year-Olds 


17_Year-Qlds 




74 75 


77 


Sex of student 
Male 
Female 


75 77 
74 73 


80 
75 


Considering Grades 9, 10, and 11, 
How Many Years Have You Had Math? 
None 

1 Year , 

2 Years 

3 Years 




54 
60 
69 
81 


Math Useful Outside of School 
Not Very Useful 
Somewhat Useful 
Very Useful 




77 
78 
74 


You and Parents 
Talk about School 

Hardly Ever 

Monthly 

Weekly 

Daily 


69 70 
75 72 
78 75 
74 76 




Encouragement from Parents— 
Schdfilwork 
Hardly Any 

Only a Little j 
Quite a Bit f 
A Lot - / 


74 

72 
75 
V 76 


73 
76 
77 
78 
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TABLE'2 (continued) 



Reporting Groups 


Average Percentage of Items on 
Total Test Answered Correctly 


9-Year-Olds 


13-Year-Olds 


17-tear-Olds 


uo You Like Your School? 




- 






1 Hate It 




70 


72 


72 


1 uot) t Liice it 




74 


73 


75 


It S U.K. 




75 


74 


75 


T 1 4 Li-k T4- 

1 Like It 




79 


78 


80 


I Like It a Lot 




72 


76 


79 


Level of Schooling 










You Would Like 










Not ri.nish High SCmol 








69 


Graduate High School 








65 


Vocational School 








70 


Z-Year College 








73 


4- Year Col lege 






V 


' 82 


Graduate School 








87 


How Many Hours per Day 






* 

- 


• 


Watching Television? 


• 








Less Than 1 Hour 




68 


79 


81 


Between 1 and 2 Hours 




77 


78 


79 


Between 2 and 3 Hours 




79 


77 


77 


Between 3 and 4 Hours 




76 


75 


74 


More Than 4 Hours 




' 72 


70 


67 


How Much Do You Like Math? 










Not at All 




70 


71 


71 


Somewhat 




76 


74 


77 


yery Much 




74 


77 


83 


Math Useful 










Compared to Other Subjects 










Not Very Useful 




67 


70 


71 


Somewhat Useful 




76 


73 


76 


Very Useful 




' 74 • 


76 


80 
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Summary of Results 

• REGION OF THE STATE: Region 2 Students and Region 3 students of all age 
levels performed above the state, with Region 3 below Region 2 at each 
age level. In addition, Region 5 9-year-olds, Region 4 13-year-olds, and 
Region 1 17-year-olds performed above the state. The reader is reminded 
that "Big Cities" are not included in their respective regions. 



• SIZE OF COMMUNITY: Big city Students at each age level performed well 
below the state. Medium city 9- and 13-year-olds performed the same as 
the state, although these 17-year-olds performed above the state. Fringe 
city and smaller community students at each age level exceeded the state, 
with smaller communities above fringe cities at each age level. 



• SEX OF STUDENT: Nine-year-old males and females performed the same as 
the state, whereas 13- and 17-year-old males performed above and 13- and 
17-year-old' females performed below the state, with the magnitude of the 
differences increasing at the upper age level. 



• TALKING WITH PARENTS: Higher performance tended to be dis4)layed by 9- 
and 13-year-old students who reported more frequent discussion of school 
with parents. This trend was slightly more pronounced among 9-year-olds. 
(This variable was not assessed fpr 17-year-olds.) Roughly 80% of 9- 
and 13-year-olds reported that they have at least weekly discussions with 
their parents about school.^ 



• PARENTAJj ENCOURAGEMENT: Higher performance tended to be displayed by 13- 
and 17-year-olds who reported higher degrees of parental encouragement of 
schoolwork. This trend was more pronounced among 13-year-olds. (This 
variable was Hot assessed for 9-year-olds.) At least three-quarters of 
13- and 17-year-olds claimed to receive "quite a bit" or "a lot" of 
parental encouragement about school. 



• ATTITUDE TOWARD SCHOOL: There was a general trend at each age level vfpr 
performance relative to the state to improve as the student's reported 
attitude toward school became more positive. A plurality of students at 
each age level think school is "okay," but a larger percentage of 9-year- 
olds (35%) than 13- or 17-year-olds {11%) like school "a lot." 



• TELEVISION WATCHING: At the 9-year-old level, performance relative to 
the state improved, then declined, as the reported amount of tfme watching 
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teleyision increased. In contrast, at the 13- and ly^-year-Qld levels, . 
performance steadily declined .as time watching television increased, 
with this trend somewhat more pronounced at the 17-year-old* level . 
Amount of television watching declines with age; over four hours per day 
was reported by about 40% of 9-year-olds, 25% of 13-year-olds, and 10% 
of 17-year-olds. 

ATTITUDE TOWARD i^ff: There was a general trend at each age level for 
performance relative to the state to improve as the student's reported 
attitude toward mathematics became more- positive; with this trend most 
pronounced at the 17-year-old level. The appeal of mathematics declines 
with age; about half of all 9-year-olds, 30% of all 13-year-olds, and 
20% of all 17-year-c|lds reported liking math "very much." 

COMPARATIVE USEFULNESS OF MATH: There was a fairly strong tendency at 
each level for performance to improve as. the student's perception of the 
utility of mathematics compared to other subjects studied became more 
positive. The perceived usefulness of mathematics in comparison to other 
subjects declirtes with age, although very few students at any age level 
find it of "minimal" use. Statewide, about two- thirds of 9-year-olds, 
half of the 13-year-olds, and a third of the 17-year-olds find math rela- 
tively "very useful . " 



USEFULNESS OF MATH OUTSIDE SCHOOL: Seventeen-year-ol dsjwh^reported 
finding mathematics "very useful" outside of school scored^mewhat below 
the state, those who find it "somewhat useful" scored s}ighyly] above the 
state, and those who find it "not very useful" scored the^^me as the 
state. (This variable was not assessed at the 9- and 13-yfear-old levels.) 
Approximately 70% of 17-year-olds statewide find mathematics "somewhat" 
useful oi^tside of school, and another 20% find it "very useful." 



YEARS OF MATH INSTRUCTION: At the 17-yea'r-old level, there was- a very 
strong tendency for performance to improve as reported years of mathema- 
tics instruction increased. (This variable was not assessed at the 9- 
and 13-year-old levels.) Almost 70% of 17-year-olds statewide have had 
three years of high school mathematics, almost a quarter have had two * 
years, and only 7% have had only one year. 



SCHOOL ASPIRATIONS: There was a strong tendency for performance to 
improve as educational ambitions increased. Those students whose aspira- 
tions did not exceed a two-year college scored belov/^tf)je state, while 
thos^ students who aspired to a four-year col lege 6i^i)eyiat3' scored above 
the itate. (This variable was'not assessed at *the 9- and 13-year-old 
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levels.) Virtually all 17-year-olds plan to finish hi^h school, and only 
about 13% plan only to finish high school. Fringe city students have the 
highest aspirations, with about 60% (as compared with 54% statewide) 
planning on four or more years of^college. 



CHAPTERS 
COMPARING CONNECTICUT WIT>i THE NATION- 
AND THE NORTHEAST REGION ' 



Introduction - 

■ ■ • . ■ . 

In order to. put into perspective the. achi'evement of Connecticut students, 
results presented here compare Connecticut students with^ students in the 
nation and the Northeast region tested by the National Assessment of Edu- 
cational Progress (NAEP). While many items oh the tests were originally 
NAEP items, a number of them were modified, for the CAEP tests, the results 
described here are for items, that were exactly the same on both the NAEP 
and CAEP tests. /' - 

Figures 7, 8, and 9 show the'average percentage of these test items answer^ 
correctly fn each goal area by. styd'ents in Gon^iecticut, the nation, and the 
Northeast at the three respective -age/levels/ Figure 10 shows the percent-* 
age of those NAEP items on whiffi each Connecticut age group scored higher, 
lower,^.aftci not significantly .^ifferertt than the nation and the Northeast. 
,The tfortheast region is de^fned by NAEP as including Maine, New Hampshire, 
Vermpnt, ^Massachusetts, Connecticut, Rhode Island, Nev YorK, New Jersey, 
WasHington O.C., Pennsylvania, and.-llaryland,. 

The reader should . bear in mind that NAEP tests students at each age level . 
regardless of the .^rade in which they are enrolled, while CAEP tested 9-, 
13-, and 17-year^olds enrolled only in grades 4, 8, and 11, respectively. 
Further, NAEP uses paced audiotapes to accompany Ihe tesjts, while CAEP did 
riot. • Thesip differences should be taken into consideration when interpret- . 
ing the comparisons. . ^ . .. . 



Summary of Results 



There were a. total of 14 items for 9-year-olds, 20 for 13-year-olds^ and 23 
for 17-year-olds that were identical on both the NAEP and CAEP tests. 



COMPARISONS WITH THE JJATION. On none of these test items did Connecticut 
9-year-olds score significantly lower than their national counterparts. 
Both Connecticut 13- and 17-year-olds performed significantly lower on only 
two items relative to students nationally. 
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FIGimE 7 

^paring Connecticut^, the Nation and the Northeast by Goal, Area. 
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FIGURE 8 

Comparing Connecticut, thejNation and the Northeast by Goal Area 

13-YEAR-OJLDS 
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(3 items) 



COMPUTATION 
(7 items) 



MEASUREMENT 
(1 item) 



CHARTS 
AND GRAPHS 
(2 items) 



Problem 

SOLVING 
(6 Items) 



GEOMETRY 
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Comparing Connecticut, the Nation and the Northeast by Goal Area 



17-YEAR-OLDS 



MATH CONCEPTS 
(4 items) 



COMPUTATION 
(7 items) 



MEASUREMENT 
(1 item) 
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(2 items) 
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Comparing Connecti 




Connecticut HIGh 




Connecticut the SAME as 



Connecticut LOWER than 



Connecticut^ 9- and iS-year-olds scored significantly above the nation on 
almost all litems, whil^ Connecticut l7-year-olds achieved more highly than 
the nation on 39% of the items administered to them. 

In terms of the average percentage of .test items ansv/ered correctly, Con- ■ 
necticut 9-year-olcis substantially outscored their national counterparts 
in all goal areas. Foi" this Connecticut age grouc^ the laVgest difference 
from the national average was in Computation (16%) and the smallest differ- 
ence was in Math Concepts (5.5%). • 

Connecticyt la-yeaf-ol'^s also outscored their national ; counterparts Jf by 5- 
13%) in all goal afeas with one exception. In Measurement, Connectitut 13- 
year-olds scored lower than the nation by approximately 10%. By contrast, 
Connecticut 17-yeav-ol<JS scored- above the nation on only four of the six ' 
goal , areas, and then 0"^^ by a Small margin. 



COMPARISONS WITH IHE HORTHEAST. Connecticut 9-year-olds scored lower than 
the Northeast, region of the test items, while 13-year-olds scored 

lower on 5% (one of the test items) 17-year-olds scored lower on 22% 
(five of the.. test items) ,than their Mortheast counterparts. Of the three 
Connecticut age group5> 9-year-olds showed the best comparative performance 
scoring higher than their Northeast counterparts pn 43% of the items. Con- 
necticut 13-year-olds scored- higher than the -Northeast on 20% of the items, 
and Connecticut i7-year-olds on 13% (a totat of-^hree^ items). 

Ihe average achievement of Conpecti cut 9-year-olds was higtier than that 
o'Ctheir Nor;^theas.t coL'"te"r"p«fjrts. pn three of the fou/s-goal areas. Nine- 
yeaf-bl'ds performed a tJO^t the same as Northeast stuflents on Math Concepts. 
Connecticut 13-year-oTds scored above the Northeasf in Probietm Solving, 
Geometry, and M^th Cofi^epts. below the Nortf\east i#j Measurement and the 
same as the Northeast m Cpfeputation and Charts and Graphs. Connecticut 
17-year-olds showfed lower average achievement than Northeast students on 
Math Concepts, Measure^jent, Mid Geometry and quite similar achievement in 
Computation, Charts and Grapli|s, and Problem Solving. 

OVERVIEW. In general* the relativ^ performance of Connecticut 9- and 13- 
year-olds was stronger than that pj Connecticut 17-year-olds. However, the 
achievement of all thr^e Connecticut age groups was better in comparison to 
the nation than" In comparison to the Northeast. 



CHAPTER 4 



ITEM RESULTS BY REPORTING GROUP 



This chapter contains tables displaying the results for each item adminis- 
tered to students at each level. * 

The' first three tables presented in this chapter provide the following 
information for each 'test item: 

• the number of the test question as it appeared in" the test Jbooklet 

• a specification of the item task ' ^ 

• the percentage of all students answering correctly as well as the" 
percentage in each of the Connecticut* reporting groups. defined by 
the variables: sex of student, region, and size of community within 

* the state; and, where the question was also tested by 'NAEP, the 
percentage of all students in the riation answering' correctly. 

Tables 3, 4, and 5 present this information for 9-, ,13-, and i7-year-olds, 
respectively. 

V 

Table 6, at the end of this chapter, lists tho'se test qUestjions that were 
administered to more than one age group. The question number^wre given as 
they appear in the corresponding test booklets. "Jable 6 permits the reader 
to cross-reference results in order to compare the performance °of more than 
one age group on a single test question."' When comparing age groups, simply 
refer to the appropriate table and item'number in Tables 3 through 5 to 
obtain the scores on the items listed here. 



^ TABLE 3 

Test Item Performance of 9-Year-Old Fourth-Graders in Connecticut 
by Sex of Student, in Each Region, and in Each Size of Community 
with National (NAEP) Results Where Applicable 



Question 
Number 




Percentage of Students Answering Correctly 


Description of Item 












Connecticut 










• ■ A ' ; 




Nation 


All 
Students 


Sex 


Region* 


Size of Community 


M 


F 


1 


2 


3 


4 


5 


6 


1 


2. 


3 


4 


1 


At rate of 5 minutes per wlndowthow could 
































one figure how many minutes to wash 10 


61 


62 


61 


59 


70 


68 


58 


64 


61 


48 


66 


60 


66 


50 




windows 






























2 


Fractional part of rectangle shaded (Vu) 


61 


59 


62 


60 


73 


63 


61 


64 


51 


47 


64 


-67 




. 3 


4613 X 5 • 


78 


74 


82 


79 


84 


75 


79 


86 


BO 


76 


82 


74 


80 




4 


WhIchMs greatest (4~dl9lt numbers ending 


87 


89 


86 


93 


90 


89 


90 


68 


88 • 


76 


90 


90 


90 






In DO) , 




















5 


A quarter equals how many nickels 


92 


93 


91 


94 


94 


93 


92 


94 


90 


86 


92 


93 


94 




6 


Time shown on clock (7:55) 


59 


63 


55 • 


62 


70 


63 


54 


58 


57 


46 


61 


60 


62 




7 


Estimate height of girl In fourth grade 


68 


72 


65 


74 


74 


69 


71 


74 


68 


52 


71 


69 


75 




8 


Identify digit In tens place 


79 


80 


79 


83 


81 


85 


81 


81 


89 


62 


82 


80 


85 


7S ' 


. 9 


At $2 per shirt, how much would 7 shirts 
cost 


85 


86 


84 


87 


91 


87 


86 


^ 


81 


76 


88 


85 


88 . 




10 


Which Is greatest (5-d1g1t numbers) 


65 ' 


66 


64 


69 


70 


70 


65 


64 


63 


51- 


68 


69 


i?6 




11 ' 


402 X 7 • 


68 


65 . 


70 


6§ 


74 


67 


69 


78 


51 


56 


73 


68 






12** 


Feet of fencing to enclose garden 9 feet 


8 


11 


6 


8 


12 


9 


7 


12 


6 


4 


. 19 


7 


n 






long, 5 feet wide 


















27 


13**. 


1054 - 865 - 


51 


48 


53 


57 


59 


51 


56 


52 


43 


37 


■ -54 




56 


14 


Place values In 762 


81 


82 


80 


85 


83 


87 


81 


87 


79 


; 64 


84' 


84 


86 


74 


^ -'15 


Which number Is least (whole numbers) 


' 83 


83 


83 


86 


86 


84 


86 


86 


82 


. 73 


'86 


83 


87 




. -16 


A nickel equals how many pennies 


95 


95 


95 


96 


96 


97 


97 


96 


94 


88 


V 96 


96 


98 




17 


. Plctograph'-^on which day did most people 


95 


94 


96 


97 


97 


97 


95 


98 


• »7 


86 


96 


96 


99 






use 1 Ibrary ^ 














18 


Plctograjib— how many people used library 


38 


40 


36 


43 


43 


47 


33 


46 


42 


15 


39 


40 


47 






on specific di^ (symbol ■ 20 people) 








19 


Rocket aimed at target 525 miles south, ^ . 




40 










45 










43 ' 


45 






landed 624 miles south. Missed target' 


39 


39^ 


*3 


48 


44 


43 


31 


19 


43 


22 




by how many miles 






























20** 


38 ♦ 19 • 


89 " 


'87 


90 


89 


91 


92 


90 


92. 


82 


82 


91 


89 


91 


79 
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21** 36 - 19 = 

22** $3.06 + 10.00 + 9.14 + 5.10 + 

23** At 2 feiscuits per day, how long until dog 
eats 24 biscuits 

24 Time shown on clock (10 to 4) 

25 Sum of hundreds, tens, ones 

26 Best unit to measure between two cities 

27 Fractional part of circle Shaded (Ve) 

28 Figure which has the same area as figure 

shown (all rectangles) 

29 659 - 207 ^ 

30 Best unit to measure toothbrush 

31 36 X 3 = 

32 826 + 786 = 

33 Length of pencil to nearest inch 

34 312 X 4 = 

35 From 4:25 to 5:00 P.M. is how many minutes 

36 Fraction of dots colored in (^7) 

37 ' Bar graph— who weighs most 

38 Bar graph— who weighs closest to 50 pounds 

39 Bar graph— who weighs least 

40 63 X 3 - 

41 Fractional part of circle shaded (^5) 

42 Next number after 98, 99, 100, 

43 Place value of 7 in 7000 

44 A half dollar equals how many dimes 

45 476 - 38 = 

46 Amount of change from $5 for a $1,40 

purchase 

47 Time shown on clock (6:25) 

48 Length of nail to nearest centimeter 

49 Twenty pennies equal how many nickels 

50 2 nickels, 1 quarter, and 4 pennies equal 

how much money 

51 Time it was two hours ago 

52 Fractional part of rectangle shaded {%) 

53 634 + 41 + 5122 = 

54 Total of 8 ipples, 17 apples, and 37 

apples 

55 Value of 4 in 3654 

56 861 - 583 = 

57 Time it will be in one-half hour 

58 Number 10 more than 4375 

59 + 203 = 

60 A Tlollar equals how many quarters 



77 


76 


79 


83 


82 


80 


76 


83 


75 


64 


79 


79 


82 


55 


48 


47 


49 


46 


55 


53 


56 


56 


35 


30 


49 


53 


54 


40 


01 




47 


55 


57 


54 


51 


59 


44 


33 


54 


52 


57 


37 


76 


76 


75 


82 


77 


79 


76 


80 


71 


63 


75 


77 


81 




78 


80 


77 


82 


84 


84 


81 


80 


70 
/ C 


CI 

D J 


OA 


OU 


R? 




95 


96 


94 


96 


97 


94 


96 


97 


90 


91 


97 


94 


96 




63 


62 


64 


64 


74 


65 


64 


69 


49 


50 


67 


65 


67 






57 


51 


53 


66 


54 


52 


53 


44 


48 


' 55 


55 


55 


38 


88 


88 


89 


89 


90 


91 




92 


81 


80 


89 


90 


91 




87 


88 


86 


89 


91 


89 




89 


.89 


77 


89 


87 


90 




81 


' 79 


82 


79 


87 


82 


85 


88 


71 


70 


85 


77 


86 




87 


85 


88 


86 


92 


87 


88 


90 


85 


79 


88 


88 


89 




93 


93 


92 


92 


95 


94 


96 


96 


86 


85 


94 


93 


96 


89 


87 


91 


90 


91 


89 


93 


94 


81 


82 


92 


89 


91 




45 


51 


40 


49 


52 


49 


42 ' 


44 


36 


36 


47 


47 


47 




73 


72 


74 


73 


82 


78 


74 


77 


74 


57 


77 


74 


79 




96 


>96 


95 


98 


97 


97 


97 


99 


97 


87 


96 


,98 


97 


89 


70 


' 74 


66 


71 


74 


74 


73 


76 


68 


52 


72 


72 


76 


61 


94 


95 
88 


94 


97 


96 


98 


96 


98 


97 


83 


- 97 


96 


98 


84 


89 


90 


90 


93 


88 


92 


95 


83 


81 


93 


86 


92 




72 


70 


73 


70 


81 


76 


75 


74 


65 


57 


77 


70 


77 


# ' 


95 


94 


95 


98 


97 


96 


97 


98 


93 


85 


97 


96 


97 




78 


79 


76 


76 


83 


82 


80 


Q 1 


Q 1 


CA 


Rn 

OU 


81 


81 




64 


69 


60 


66 


70 


71 


63 


71 


67 


46 


65 


68 


71 




76 


73 


79 


80 


81 


82 


75 


77 


71 


63 


81 


75 


81 




39 


38 


41 


39 


45 


42 


39 


47 


33 


26 


39 


41 


45 




83 


86 


81 


82 


90 


87 


81 


85 


83 


73 


85 


84 


87 




92 


93 


92 


92 


94 


93 


96 


97 


88 


84 


93 


94 


95 




79 


80 


78 


80 


84 


84 


80 


88 


71 


62 


83 


82 


83 




81 


80 


83 


85 


86 


85 


81 


85 


71 


71 


84 


83 


84 




68 


70 


65 


67 


73 


75 


69 


77 


75 


45 


71 


67 


78 




63 


61 


64 


57 


72 


68 


65 


68 


56 


5a 


65 


63 


.68 




91 


89 


92 


91 


9A 


92 


92 


95 


90 


83 


93 


92 


93 




82 


80 


83 


83 


85 


83 


86 


87 


74 


71 


83 


82 


86 




80 


81 


79 


86 


84 


86 


84 


86 


79 


57 


86 


82 


87 




75 


72 


77 


79 


82 


77 


77 


76 


71 


60 


79 


75 


79 




89 


91 


88 


89 


93 


92 


91 


94 


93 


78 


91 


91 


94 




59 


64 


55 


63 


66 


64 


61 


63 


49 


40 


64 


59 


65 




93 


91 


94 


92 


96 


95 


93 


95 


93 


87 


94 


94. 


95 




87 


89 


85 


91 


91 


90 


86 


90 


88 


73 


90 


90 . 


«9 





* Regions do not include 
** Open-ended item. 



Big Cities. 
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TABLE 4 



Test T^em Performance of 13-Year-0ld Eighth-Graders in Connecticut 
by St of Student, in Each Region, and in Each Size of Cormunity 
with National (NAEP) Results Where Applicable 



Question 
Number 



1*. 

2 

3*' 

4 

5 

6 
7 

8 

9* 
10* 



12** 

13 

14 

15 
16 
1? 
18* 

19 

20 
21 

22 

23** 

24** 
25** 
26** 

27** 

28 



Description of Item 



i nches 



what 



38 X 9 = 

30 inches = _ feet 
38 + 19 = . 

Picture of paral 1 el 1 ines. 
13 twys and 15 girls in a group 

fractional part is boys 
.009 is equivalent to what fraction 
W^>ich number is least (whole numbers) 
826 + 786 = 

36 - 19 = ^ 
Several people received votes, what 

percentage of total vote did one of the 

people receive '^""^ 
At 10% and 15!t discount, what is the 

difference in prices for TV set 

regularly priced at $100 
1054 - 865 = 

Line segment in a circle which is the 

diameter 
Fraction that is greatest 
714 : 7 = 
4^ X 50 = 
0',^.+ 8 + .24 = 

Fractional part of circle shaded 
Number that Is/gr^^at^st (decimals) 
74 X 38 = S % < 
$8.96 : 4 = • ^ - 

V2 ^ = ^< 

Feet of fencH»g .to ^nclose garden 

long and 5' fe»«t lyide 
$3,06 + 10,00 + '^in + 5,10 = 
V5 Is equivalent to what percent 
Person left for work at 7:45 A.M. 

home 10 hours later at what time 
125 » 5 = . ^ . 

Distance on map Is 3 Inches. At scale of 

1 inch 45 miles, what Is actual 

distance between the cities 



Percentage of Students Answering Correctly 



Connecti cut 



All 
Students 



9 feet 



returned 



87 
86 
96 
94 

32 

70 
98 
97 
93 

27 



61 

87 

74 

30 
74 
95 
83 
93 
86 
89 
91 
60 

45 

88 
55 

80 

94 

95 



Sex 



85 
90 
95 
96 

33 

70 
98 
96 
93 

33 



65 

87 

78 

40 
73 
94 
85 
93 
91 
87 
90 
59 

53 

87 
60 

82 

93 

96 



88 
93 
96 
93 

32 

69 
98 
97 
93 

23 



57 

87 
70 
22 
74 
96 
81 
94 
81 
90 
92 
60 

38 

89 
50 
78 
94 

94 



87 
86 
97 
93 

28 

71 
98 
99 
93 

26 



89 

74 

29 
72 
94 
82 
91 
86 
87 
91 
61 

40 

87 
52 

82^ 

95 

97 



Region ' 



Si ze of Coimuni ty 



88 


86 


89 


86 


88 


81 


86 


87 


89 


83 


86 


89 


88 


09 


88 


67 


87 


86 


91 


94 


95 


96 


96 


95 


94 


93 


96 


96 


96 


95 


96 


96 


96 


85 


82 


96 


93 


96 




32 


36 


34 


33 


36 


25 


34 


30 


35 




69 


73 


72 


66 


73 


55 


t 


70 


73 




99 


98 


98 


97 


99 


96 




97 


99 




97 


97 


96 


96 


99 


96 


97 


96 


97 


89 


94 


93 


95 


91 


93 


. 90^ 


^94 


92 


94 


34 


32 


24 


27 


19 


15 


30 


24 


30 


17 


65 


64 


62 


64 


57 


45 


63 


60 


63 


49 


86 


87 


89 


87 


90 


77 


88 


86 


89 


80 


78 


76 


75 


68 


69 


60 


76 


73 


74 


68 


33 


36 


f 29* 


28 


21 


16 


31 


26 


37 


2'6 


79 


73 


76 


72 


61 


66 


74 


75 


74 




97 


95 


96 


94 


94 


88 


96 


94 


95 




89 


' 85 


84 


82 


67 


67 


64 


84 


84 




96 


96 


95 


91 


137 


82 


95 


92 


95 




92 


89 


86 


80 


79 


69 


89 


83 


88 




92 


90 


91 


86 


88 


80 


90 


88 


91 




92 


93 


91 




91 


86 


92 


89 


93 




69 


60 


61 


56 


61 


37 


61 


58 


66 




49 


51 


47 


41 


40 


27 


47 


44 


48 




93 


91 


88 


86 


93 


76. 


91 


86 


90 


84 


59 


63 


53 


51 


58 


30 


59 


50 


61 


41 


81 


83 


80 


79 


69 


63 


83 


78 


82 


63 


97 


94 


94 


91 


8/ 


87 


95 


92 


95 


89 


96 


96 


96 


94 


97 


85 


96 


95 


97 





4:. 



29 
30 

31 

32 
33 

34 
35 
36 
37 
38 
39 
40 
41 
42 
- 43 
44 
4S 

46 ' 
47 

48** 



49** 
50** 
51** 

52** 

53 

54 

•55 

56 
57 

58 
59 
60 
61 
62 
63 
64 

65** 

66 



4.2 X 0.3 = 

Sales tax of 3 cents on a dollar, what is 

tax on a $10 purchase 
Metric unit uS€d to measure distance 

between two cities 
609 X 73 = 

Area of rectangle shown (6 inches by 2 
inches) 

4V2 - 2% - 
425 X 0.33'^= 

Metric unit used to measure pag^ of test 
^3 X \ - 

Kind of angle found in a square 
2 hours 20 minutes = _ minutes 
Reading a circle graph 
$1.98 X 4 = 
$1.29 X 0.06 = 

Smallest metri^: Unit of measurement 
Sf>ipe' most like an orange (sphere) 
Reading a table of sock sizes 
3 = 

Mary took four^tests and receWed four 
different numt)ers of items correct. How 
many items were incorrect \ 

\\ pounds = ounces \ 

If 23.8 is subtracted from 62.1 

Three people earned money. What was 
average amount earned 

Rocket aimed at target missed target by 
how many mi les 

Reading a chart with symbol for a kind of 
unit 

At average speed of 50 MPH> how many hours 

to travel 275 miles 
Perimeter of triangle shown (17 cm by 24 

cm by 32 cm) 
Vq X 2 = 

Figure which has same area as figure shown 
(all rectangles) ^ 
Gram is used to measure (weight) C 

\ - V, = 

339 : 22 = 

$10.00 - 1.98 = 

8 quarts gallons 

2% + 3% = 

Sales tax of 6%, what is tax on $200 TV set 
Reading a bar graph 
Ordering fractions 



70 


68 


72 


74 


80 


69 


71 


• 66 


73 


51 


75 


64 


77 


95 


95 


94 


95 


96 


96 


94 


94 


94 


88 


96 


95 


95 


73 


82 


65 


78 


81 


75 


75 


65 


54 


54 


77 


70 


76 


91 


90 


92 


92 


95 


91 


91 


91 


94 


85 


93 


91 


93 


56 


58 


54 


63 


64 


59 


52 


53 


45 


36 


59 


49 


64 


80 


78 


81 


79 


82 


79 


79 


80 


87 


77 


80 


77 


82 


80 


78 


82 


79 


86 


82 


80 


83 


79 


64 


81 


82 


82 


86 


86 


86 


89 


88 


85 


89 


83 


88 


74 


90 


83 


87 


77 


81 


74 


79 


84 


79 


79 


73 


72 


54 


81 


75 


81 


79 


80 


78 


73 


84 


81 


81 


80 


82 


64 


81 


76 


84 


7 1 ' 


72 


69 


76 


74 


74 


73 


66 


49 


46 


72 


71 


75 


93 


95 


91 


92 


95 


95 


94 


91 


93 


79 


94 


92 


96 


87 


88 


87 




0 J 


QQ 


OQ 


00 




78 


89 


86 


90 


92 


92 


92 


94 


94 


92 


92 


95 


91 


85 


92 


92 


94 


57 


56 


58 


60 


62 


57 


60 


51 


63 


38 


63 


51 


60 


DO 


7 5 


63 


67 


79 


73 


71 ■ 


62 


51 


40 


74 


64 


73 


83 


8C 


80 


88 


85 


83 


86 


78 


, 67 


67 


83 


83 


85 


88 


88 


88 


90 


93 


89 


91 


86 


82 


69 


91 


87 


91 


. 68 


71 


66 


70 


74 


70 


68 


69 


64 


49 


72 


.65 


72 


76 


77 


76 


75. 


81 


79 


78 


76 


63 


61 


79 


76 


78 


58 


66 


50 


52 


57 


62 


62 


58 


52 


41 


60 


56 


61 


72 


72 


72 


73 


77 


76 


74 


69 


64 


54 


74 


71 


76 


56 


59 


53 


61 


64 


60 


58 


46 


40 


31 


61 


53 


59 


81 


82 


81 . 


80 


88 


84 


82 


79 


76 


' 64 


85 


78 


84 


93 


93 


93 


94 


94 


93 


92 


92 


88 


87 


93 


92 


94 


51 


59 


44 


46 


52 


57 


54 


46 


40 


34 


54 


49 


52 


82 


84 


80 


82 


83 


83 


82 


84 


75 


72 


81 


82 


86 


73 


73 


73 


72 


75 


74 


76 


75 


69 


58 


76 


71 


76 


84 


84 


84 


86 


89 


86 


83 


80 


79 


74 


89 


81 


84 


85 


89 


82 


87 


89 


87 


88 


82 


72 


68 


90 


82 


86 


53 


53 


54 


58 


62 


53 


53 


55 


46 


31 


57 


51 


58 


84 


82 


85 


86 


85 


85 


84 


82 


78 


73 


84 


84 


85 


85 


86 


84 


88 


89 


86 


84 


82 


85 


78 


86 


85 


86 


76 


82 


71 


73 


79 


81 


77 


75 


73 


62 


79 


74 


79 


64 


65 


63 


62 


73 


65 


66 


64 


64 


40 


67 


61 


68 


60 


64 


56 


59 


59 


64 


60 


,57 


63 


53 


60 


61 


61 


\^ 92 


91 


92 


93 


91 


93 


93 


89 


90 


84 


93 


91 


93 


32 


39 


26 




^30 




37 


31 


30 


25 


18 


34 


32 


33 



* Regions do nOt include 
** Open-ended i tern. 



Big Cities. 



43 



ERIC 



) ■ , 

TABLE 5 

Test Item Performance of 17-Yedr-Old Eleventh-Graders in Connecticut 
by Sex of Student, in Each Region, and in Each Size of Community 
with National (NAEP) Results Where Applicable 







Percentage of Students Answering Correctly 




Question 


uctj^i i^Liufi uf 4 L trill 


Connecticut 




Number 
































All 


Sex 








Regi on * 






Size of Comnuni ty 


Nation 






Students 


M 


F 


1 


2 


3 


4 


5 


6 


1 


2 


3 


4 




1 


1 

714 : 7 = 


77 


79 


76 


79 


78 


77 


81 


81 


75 


66 


79 


77 


80 




2 


4'/^ - 2V? = 


64 


72 


57 


68 


67 


67 


61 


66 


71 


46 


63 


67 


68 




3 


0.6 + 8 + .24 = 


87 


88 


87 


87 


94 


90 


83 


89 


. 92 


75 


88 


90 


89 




4** 


38 X 9 = 


88 


87 


89 


89 


88 


90 


86 


90 


83 


86 


89 


89 


88 


88 


5** 


Degrees of angle formed by hands of clock 
at 3 0 ' cl ock 


72 


78 


67 


79 


77 


79 


67 


74 


65 


52 


75 


76 


75 


73 


6** 


38 + 19 = 


97 


97 


97 


97 


98 


97 


95 


98 


99 


97 


97 


97 


97' 


97 


7** 


y«> is equivalent to what/percent 


63 


68 


60 


65 


74 


67 


62 


59 


71 


45 


68 


64 


66 


65 


8** 


Several people received votes, what 
































percentage of total vote did one of the 


46 


59 


36 


47 


53 


50 


45 


46 


54 


30 


47 


51 


47 


45 




people receive 






























9 


Fraction describ'ing shaded portion of 
figure 


86 


86 


86 




88 


88 


86 


87 


86 


8V 


88 


86 


87 




10 


339 r 22 = 


91 


91 


91 


92 


93 


94 


91 


91 


94 


81 


94 


93 


91 




11 


Reading a table of sock sizes 


94 


93 


94 


94 


9^ 


96 


95 


95 


99 


83 


96 


96 


95 




12 


One gallon of paint covers 250 square 
































feet, how many gallons are needed to 


70 


77 


65 


77 


76 


77 


66 


70 


72 


51 


72 


74 


75 






cover a wall 48 feet by 10 feet 






























13** 


Reading a bar graph 


91 


93 


89 


91 


92 


92 


90 


93 


94 


85 


93 


91 


91 




14** 


36 - 19 = 


95 


95 


95 


94 


97 


96 


96 


95 


95 


92 


96 


97 


95 


92 


15** 


$3.06 + 10.00 + 9. 14 + 5. 10 = 


94 


93 


95 


95 


96 


93 


92 


or. 


94 


92 


94 


95 


94 


93 


16** 


Three people earned money. What was the 


72 


76 


79 


73 


77 


78 


72 




-3 


51 


73 


76 


78 


66 


r?** 


average amount earned 












125 1 5 = 


95 


94 


95 


97 


97 


95 


93 




-2 


91 


96 


95 


95 


93 


18 


8 quarts = gal 1 ons 


84 


89 


80 


86 


82 


86 


86 


/ 


52 


71 


84 


88 


85 




19 


Metric unit used to measur'e distance 
between two cities 


V 


87 


69 


80 


84 


82 


72 


&0 


74 


57 


76 


80 


82 




20 


609 X 73 = 


95 , 


96 


95 


96 


94 


95 


95 


98 


97 


91 


94 


96 


97 




21 


Reading a circle graph 


96 


95 


96 


96 


97 


97 


95 


96 


100 


89 


97 


97 


96 




22 


Ordering fractions 


57 


70 


4£ 


60 


63 


62 


54 


57 


66. 


37 


58 


57 


63 




23** 


Height of tent pole (use of right 
triangle) 


39 


47 


33 


41 


51 


44 


34 


36 


43 


23 


42 


40 


42 


34" 


24** 


If 23.8 is subtracted from 62.1 


84 


82 


86 


89 


88 


86 


84 


85 


88 


72 


86 


86 


87 


78 


25** 


Feet of fencing to enclose garden 9 feet 
long and 5 feet wide 


59 


71 


50 


62 


63 


63 


60 


64 


71 


34 


59 


62 


66 




26** 


1054 - 865 = 


92 


91 


93 


94 


93 


95 


91 


93 


95 


86 


92 


94 


94 


89 



4^ 
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27** 


■ 

If 300 calories in 9 ounces of a food, how 


79 


82 


77 


82 


^. 

80 


85 


79 


81 


88 


62 


81 


81 


84 


70 




many calories in 3 ounces of the food 
















28 


826 + 786 = 


95 


95 


95 


97 


97 


95 


96 


94 


97 


91 


07 


OA 

yo 


oc; 
J J 




29 


Given formula for area of triangle, find 


88 


88 


88 


91 


94 


90 


87 


89 


99 


72 


90 


90 


91 






area of triangle with b = 4 and h = 10 






81 


80 


81 




30 


Sales tax of 6%, what Is tax on $200 TV set 


. 80 


82 


78 


86 


79 


82 


79 


78 


86 


72 




31 


Gram is used to measure (weight) 


93 


97 


91 


95 


95 


95 


94 


96 


95 


82 


95 


96 


95 




32 


4V2 X 3 = 


80 


85 


77 


85 


85 


83 


80 


82 


85 


62 


82 


85 


83 




33 


30 inches = feet inches 


92 


94 


90 


95 


95 


95 


92 


95 


94 


77 


QA 


0/1 ' 


95 




34 


.009 is equivalent to what fraction 


85 


83 


86 


86 


86 


83 


85 


84- 


95 


83 


87 


84 ■ 


84 




35 


74 


78 


70 


7 5 


80 


78 


73 


73 


79 


58 


79 


73 


76 




36 • 


$74.46 : 17 = 


88 


88 


88 


89 


90 


91 


87 


90 


88 


78 


89 


QO 


QO 




37 


$10.00 - 1.98 = 


90 


91 


90 


92 


91 


93 


88 


91 


92 


85 


QQ 


09 


09 




38 


$1.29 X 0.06 = 


71 


70 


72 


76 


74 


72 


69 


74 


79 


59 


74 


. 1 1 


74 




39** 


How much more would a person pay to buy a 
















61 


63 


39 


60 


62 


58 


A 
jO 




certain car on credit than by paying 


57 


60 


55 


59 


60 


62 


56 




cash 






























40** 


iVa pounds = ounces 


74 


81 


69 


78 


74 


91 


76 


78 


77 


51 


74 


79 


on 

80 




41** 


Parking lot charges 35i first hour, 2bi 
































for each additional hour or fraction. 


54 


58 


52 


59 


59 


56 


54 


55 


57 


40 


55 


58 


57 


'47 




what is the cost to park from 10^45 A.M. 














to 3:05 P.M. 




























52 


42** 


Degrees of third angle of a triangle 




J J 






57 


55 


44 


59 


45 


36 


50 


53 


59 




rerson lert lor wotk at /.hd H.n., reLuincu 


87 


89 


84 


88 


89 


89 


89 


87 


91 


74 


89 


89 


88 


82 ' 




home 10 hours later at what time 
















44. 


Find volume of box 


7 5 


on 


7 1 


76 


81 




73 


7 A 
/ 0 


QQ 




7 5 


78 


80 




At;* 


HC 3 X U . J J 


88 


85 


90 


90 


89 


89 


88 


90 


91 


77 


90 


90 


89 




46 


"Xg - V3 = 


66 


66 


66 


71 


7 5 


72 


60 


oy 


00 


AA 


AO 
0 J 


70 


69 




47 


1.96 : 0.4 


71 


7 1 


70 


7 1 


76 


72 


68 


75 


74 


59 


79 


7 1 


1 A 




48 


Metric unit used to measure capacity of 


86 


92 


81 


88 


91 


88 


86 


89 


94 


68 


88 


89 


89 






gasoline tank 










79 


95 


96 


94 


93 


49 


Number that 1s greatest (decimals) 


93 


95 




96 


96 


96 


92 


94 


94 


50 


Reading a 1 ine graph 


93 * 


94 


92 


95 


96 


9S 


93 


94 


95 


82 


94 


95^ 


96 




51 


17 : 0.25 = 


60 


62 


58 


60 


59 


66 


62 


65 


60 


44 


60 


63 


63 




52 


74 X 38 = 


89 


87 


90 


87 


91 


92 


87 


89 


91 


83 


89 


91 


89 




53 


Number that is smallest (decimals) 


77 


83 


73 


78 


85 


82 


74 


80 


83 


57 


81 


. 79 


80 


75 


54 


: 2 = 


66 


66 


66 


70 


69 


69 


62 


70- 


74 


49 


67 


• 68 


69 




55 


46 X 50 = 


95 


94 


96 


97 


94 


97 


9S 


96 


94 


90 


95 < 


97 


96 




56 




76 


78 


76 


79 


80 


81 


78 


78 


80 


58 


79 


80 


80 




57 


Smallest metric unit of measure 


73 


79 


68 


76 


82 


80 


73 


73 


79 


50 


75 


79 


77 




58 


At average speed of 50 MPH, how many hours 


58 


67 


50 


59 


62 


63 


57 


56 


60 


45 


60 


59 


60 






to travel 275 mi les 
















48 


49 


59 


Fraction that is greatest 


45 


61 


34 


44 


54 


52 


46 


43 


49 


27 


50 


48 


60 


Estimate circumference of circle given the 


32 


42 


25 


34 


35 


35 


31 


32 


34 


23 


32 ' 


34 


35 






diameter 






















61 


V2 + = 


72 


73 


71 


77 


80 


76 


69 


74 


68 


52 


74 


75 


75 




62 


13 boys and 15 ^irls in a group, what 


52 


53 


50 


58 


56 


55 


46 


51 


49 


42 


51 


54 


54 






fractional part is boys 


















61 


57 




63 


3 : K = 


58 


58 


58 


. 62 


58 


64 


58 


59 


59 


47 


64 




64 


2 hours 20 minutes = minutes 


94 


95 


93 


95 
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CHAPTER 5 



INTRODUCTION 



This section of the report contains an analysis and interpretation of 
the findings of CAEP and a set of recommendations based on the findings. 
The work of interpreting the results presented earlier in this report was 
the responsibility of the CAEP Mathematics Advisory Committee. These 
recomnendations, developed by the, committee, are appropriate to several 
audiences including, but not limited to, teachers, local administrators, 
curriculum planners, and state-level decision-makers. 



The Context: The Comnittee's View of the Findings 



The findings of CAEP were viewed by the committee as constituting base- 
line information about the basic mathematics skills and knowledge of 
, v4pnnecticut 9-, 13-, and 17-year-old students. The committee designed 
the tests to include tasks that were within the experience of all students 
at each respective age/grade level. The tests, therefore,, increased in 
difficulty f^r each successive age level. However, because the overall 
test score was approximately the same (74-77% correct) at all three age 
levels, it was concluded that the tests were generally comparable in dif- 
ficuJty with respect to each age level. 

Nevertheless, the tests were not seen as representing all of the skills 
that one would hope' students would develop in the course of their schooling 
in the target grades. The committee, therefore, viewed the results of the 
testing a^ providing essential, descriptive information on a set of high- 
priority learning objectives. 

Since only a small number of items represented each objective on the tests, 
the committee refrained from addressing issues ^of mastery of the objectives. 
Rather^, they elected to imbed their interpretations and recommendations in 
the context of their professional expectations for students statewide in 
consideration of the particular group of items for each objective. 

Frequently, the same test item was administered to more than one age group. 
This duplication of items across tests permits a comparison to determine 
the extent to which students of each age level differ in achievement.;- In 
such comparisons it is hoped that achievement incnea;5es as the age leVel 
increases. A decrease in achievement provides information useful for 
. instructional planning, since it is one indication that a mathematics skill 
judged important by Connecticut educators is not uniformly retained or 



reinforced 




The committee, ia establ ishing expectations for performance, was sensitive 
to the problem or retention of learning. It should be noted, for example, 
that some 17-year-olds have taken math courses in only one or two years of 
/high school and, consequently, have been "away from" math for some time. 
Since retention may suffer under these circumstances, the committee's 
expectations were adjusted accordingly. 

The committee made interpretive comments relative to performance which fell 
short of expectations, and to performance which met or exceeded expecta- 
tions. While most recommendations are based on perceptions of weaknesses 
in student skills, the comnittee emphasized that strengths should not be • 
overlooked. In particular, areas which showed high performance by students 
should continue to receive^ the same quality of curricular and instructional 
effort in order to maintain student^strengths in these areas. 

The substance of the interpretations and reconmenllations relates to the 
performance of Connecticut students on goal areasl obj cives, and test 
items. The committee also made some recommendations on the basis of 
results comparing Connecticut students to studemts in the Northeast Region 
and on trie basis of student questionnaire resuKs. The report concludes 
with a set of broad-based, overarching recommendations. 



I 



C H A P T E R 6 
GOAL AREA: MATH CONCEPTS 



Discussion 



Nine-year-olds performed relatively well on two of the three Math Con- 
cepts objectives (almost 80% correct on Place Value and Ordering of Whole 
Numbers), but, since the content of these objectives required only rote 
learning, the committee had hoped that 9-year-old performance would be in 
the 85-90% correct range. Performance on Objective 3 (Fractional Notation, 
66% correct) tended to decrease 9-year-olds' overall score on the Math 
Concepts goal . 

Performance on two items for Objective 2 (Ordering Whole Numbers) are 
worthy of note. One item (#58) was less rote than other "ordering" items, 
since students had to find a number 10 more than 4375. Only 59% of 9- 
year-olds answered correctly, and the committee was concerned, because the 
concepts of "less than" and "more than" are important, especially for 
estimating quotients in division. Another item (#10) required 9-year-olds 
to order a set of five-digit numbers which is a complex task for this age 
level. The committee was encouraged that 65% of 9-year'-olds could perform 
this task correctly. 

Of all objectives, 13-year-olds scored lowest on understanding and ordering 
.rational numbers .(Objective 1—62%, Objective 2—61%). While their perfor- 
*mance on wtjole numbers and decimals was good (based on the limited number 
'of items measuring these skills), they were much weaker on fractions. In 
fact, the scores on the objective "ordering" were most dramatically affected 
by the scores on those items involving ordering of fractions. They had 
particular difficulty with identifying the greatest fraction in a series and 
identifying a missing Traction in an ordered sequence. 

The small increase in performance on Objectives 1 and 2 (Rational Numbers 
and Ordering) from the 13- to 17-year-old^level was disappointing and did 
not m6et expectations. This min^al growth reflects deficiencies in stress 
at the earlier Wvels. The committee dic/not smuggest that these concepts 
be taught again/at the high school level.' Rather, they pointed out that, 
if not taught by age 13, these concepts are not likely to be taught at, all. 
In general, eleventh-graders should have demonstrated a better understiand- 
ing of fractions, because the practical use of fractions in everyday life 
requires an understanding on the part of the student. However, as did the 
13-year-olds, they performed well on the items requiring an understanding, 
of decimals. ^ 
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Low perfogrnance by 13- and 17-year-olds on the item, "13 boys and 15 
^>ls in a group, what fractional partis boys," highlights the fact that 
students have^ difficulty with the conceptual aspects of fractions. While 
this item was of a higher taxonomic level than the others, the task was 
in its simplest form and- the skill is treated extensively in textbooks. 
Studept performance on this task underscores their inadequate grasp of 
ratios, a topic which is part of the seventh- and eighth-grade curriculum. 
In general, they did worse on items requiring an undex^artanding of fractions 
than they did on purely rote tasks with fractions. 



Recommendations ( 

(1) Ordering and plafie value are closely related concepts and should be 
taught simultaneously. The emphasis on these concepts in the primary 
grades shoulcj continue, and more stress should be placed on the impor- 
tant concepts of "less than" and "more than." 



iZX ^Pricti ofidi] concepts should be introduced and taught in terms of things 
the young student, already knows, with spatial stress on the concept of 
"wholeness. More use should be made of manipuTatives to demonstrate 
the relationships of fractional parts of 1. 



(3) Treatment used to develop fractional concepts in the first and second 
grades should be continued in the third and fourth grades. The empha- 
sis should be on the fundamentals of the meaning of fractions and on 
real-l'ife situations. 



(4) Models of equivalent forms of fractions should be used as aids to 
teaching the ordering of fractions as early as the fifth and sixth 
grades, and extending into the seventh and eighth grades. In prep- 
aration, students in the third and fourth grades should be matching 
equivalent fractions. At all grade levels, fractional problems 
should have concrete models (e.g., folding paper, arranging marbles, 
geoboards, cardboard shapes). 

r 

(5) \ Basic skills should be viewed as including understanding the basic 
' concepts and should not be restricted to purely rote exercises. 

' According to the test scores, there is a great emphasis in the early 
• grades on rote tasks and not enough emphasis on understanding of the 
' concepts. At alT levels, stress should be placed on the transition 
from rote skills to their applications. 
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(6) There should be moi^e concentration on teaching the relationships 

between fractions ^nd decimals, jy^^ practical applications of these 
concepts are impoi^tant for all students- whether or not they are 
col lege bound. ^ ' 



0 



a 
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CHAPTER7^ 
GOAL AREA: COMPUTATION ' 



Discussion 



COMPUTATION WITH WHOLE NUMBERS. Overall , 9-yedr-olds achieved ven^^ll 
on computation with whole numbers, scoring between 74% and 82% on all 
three objectives (Adding, Subtracting, and Multiplying). Achievement of 
the upper age groups was even higher than that of 9-year-olds, with scores 
in the high 80' s and 90*s on all items involving computation with whole 
numbers.* ' ^ 

Nine-year-olds also had difficulty with one item (1054 - 865 =) that 
Required subtraction from a number with a zero in the hundreds place and" 
required regrouping from tJiousands to tens. This task is actually not ^ 
within the experience of afS fourth-graders, but since it was a NAEP item, 
it was included for comparison purposes., However, while 9-year-olds had 
difficulty with the item, the committee was encouraged that respectable 
percentage '(5U) could answer it correctly. 

Sixty-eight percent of the 9-year-olds could do the pVoblem^ 402 x 7, a 
respectable performance but lower than performance on other ^ultipl ication 
problems. Multiplication with a zero in one of the factors was not a prob- 
lem at the upper grade levels (91% of the 13-year-olds and 95% of the 17- 
year-olds correctly answered 609 x 73). 

■ ■ ' *t ' ^ 

The committee specifically addressed one pther item (#22) for 9-year-olds, 
one that was really not well matched to th-e objective of Adding Whole ^ 
Numbers, since it involved dollars and cents, therefore decimal notation. 
The qommittee again selected the item to permit comparisons with NAEP data, 
but also -felt that money problems generally are and should be taught at 
this age level along with the addition of whole numbers. InterestingTyl, 
48% of 9--year-olds answered the item correctly, and 27% added correctly!^ but 
made a decimal error. 



COMPUTATION WITH DECimiS, FRACTIONS, AND MIXED NUMBERS.. There was SOme 
improvement in achievement between the 13- and 17-year-old 1 evels in Adding 



* With one exception,. .714 : 7, which required a zero, in the answer. The 
common error of 12 points out the importance of estitnating the reason- 
ableness of an answer. 
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and Subtracting Oecimals (81% correct for 13-year-olds and 90% for 17-year- 
o>ds on Objective 6). In fact, 17-year-olds performed exceptionally well* 
with 84% as the lowest percentage of students scoring correctly on any item 
.for the objective. The .item on which 13-year-olds had most difficulty and 
^Which reduced their objective score (23.8 subtracted from 62-1 ^) was a 
harder item, since it was given in horizontal form and required renaming. 



Performance was relatively lower (72-75% correct)/on Objective 7 involv- 
ing multiplying decimals (13- and 17-year-olds) and dividing decimals 
(addressed only at the 17-year-old level). As noted earlier for 9-year- 
olds, students at the upper age levels continue to have difficulty with 
correct placement of decimals. Decimal placement in mul tiplication'^ts, a 
problem at both upper grade levels (especially in decimal x decimal tasks) 
and extends to decimal division at the 17-year-old level. 

Of all computation objectives, performance was poorest on Addling and 
Subtracting Fractions and Mixed Numbers (Objective 8). , There\/as some 
improvement in performance between 13-year-olds ^62% correct) and 17-year- 
olds (69%^ correct) , but it was not educationally meaningful -, Students 
appear to be having difficulty with finding lowest common denominators and 
understanding the relationships between the whole and its fractional pa^ts* 
This is reflected, for example, in low performance (64%) on a task requir- 
ing renaming of a whole number as a fraction (4yi^ - =). ^ 

Thirteen- and 17-year-olds were more skilled in Multiplying Fractions and 
Mixed Numbers (Objective 9), in the 70-80% correct range for 13-year-olds 
and 80-85% correct range^for 17-year-olds. Relatively speaking, they ^ad 
more difficulty with multiplying fractions by fractions than with multi- 
plying fractions by mixed numbers. 

Only 17-year-olds were tested on division of fractions, and their perfor- 
mance on the two items which tested this skill brought down their overall 
score on Objective 8 (Multiplication and Division of Fractions) • 

Overall, in computing with fractions, students performed expectedly best 
in multiplication, wor'st in division, and in-between in addition and 
subtraction. ^ 



Recommendations 



(1) More streis should be placed on. working wi/th problems which have zero 



as a digit, with special emphasis on addition and subtraction in the 
early grades and on multiplication and division in later grades.^^ 

In the early grades, as soon a^ the student understands dollar and 
cent notation, such computation should be stressed along with 
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conip\Jtation of whole numbers. Teachers should avail themselves of 
this opportunity to teach basic computatiorMn a relevant context and 
as a basis for the introduction of decimals. 

(3^ — M or e e mphasis shoul ^H3e giveli-"toH earn i ng o bj ectives relating to 

computation with decimals, with special stress on correct placement 
^of the decimal point. This skill should be seen as critical given 
its relevance to life roles. ^ 

(4) Students at the eighth grade level should receive more concrete 
practice in computation with fractions and mixed numbers, with spe- 
cial attentiorl to lowest comnon denominators and greatest common 
multiples. These students require additional drill and practice with 
manipulatives^ 

(5) Concepts and operations ^th fractions should also be stressed at the 
high school level through^^he use of concrete models in order to 

% facilitate adequate concep\development. 

^ x^' ■ 

(6) More instructional emphasis should be'placed on teaching studen-ts tb^ 
understand the relationships between decimals and fractions, 

(7) Additional emphasis should be given to estimating ^answers and deter- 
mining reasonable solutions. y 



(9) 



(8) While there wa^ consistent growth in performance from th^ 13- to 17- 
year-old level in computation with fractions and mixed numbers, these 
skills should be greatly stressed in the eighth, ninth, and tenth 
grades so as to attain even greater growth. 



Whole number computation appears to be well learned prior to the 
13-year-old level and well retained thereafter. Teachers should . 
capitalize on the fact that the basic principles for computing with 
whole numbers apply also to computing with fractions and decimals. 



ERLC 
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CHAPTER 8 



GOAL AREA: MEASUREMENT 



Discussion 



MONEY, TIME, AND LINEAR MEASURE. . Nine-year-olds performed very well on 
all three measurement objectives (75-95% correct). Several Individual test 
items on which performance was relatively lower are worthy of note. Oh 
Objective 7/(Money), 9-year-olds had difficulty with the item, ''how many 
dimes in a, half-dollar?" (59% correct). The committee was not ^concerned 
about this lower percentage, since 9-year-olds are not familiar with the 
term "half-dollar" ("5Q^cent piece" is more coirmon for this age group) and 
this ,is not a very comnfcn coin. * ^ 



Neither was the. committie concerned about the fact that only 59% of 9- 
year-olds could answer correctly Item #6 for Objective 6 (Time), since most 
are unaccustomed to standard notation for time beyond the half-hour (e.g. , 
7:55). Also, on this objective, the committee pointed out that many 
9-year-olds may not'have' read Item #6 carefully. While 68% answered cor- 
rectly, a full 19% answered "9:10," the time shown on the clock face, 
rather thah "the time it was two hours ago" as instructed in the item.. 

On Objective 9 (Linear Measure) students had the most difficulty with tkje 
,item'on ,feflt^TOt^ngr the height Of a girl' in the fourth grade" (68% correct 
as compared to 87-93% on other items for the objective) . The committee - 
noted that this task of eStlme^ting is mbre difficult than the other Items 
for the objective and out of the category of rote application of knowledge. 



PERIMETER, AREA, AND VOLUME. While 17-year-olds performed reasonably" well 
on measurement (73-82% correct for the three Objectives 10-12) , 13-year- 
olds did not perform quite as well and showed much more variable achieve- 
ment across the individual test items. 

On Objective 10 (Area and Perimeter), 13-year-olds did well {82% correct) 
when asked specifically to find the "perimeter" of a triangle (with all 
three sides labelled) but poorly when asked to find the fencing needed to 
enclose a rectangular garden (45% correct). 

When a rectangle was pictured in terms of square units, 84% of the students 
could find the area. But, when the dimensions of the rectangle were given, 
only 56% could find the area. 




On Objective 11 (U.S. Conversions), the large majority of 13-year-olds 
c6uld convert inches to feet, and hours to minutes, but smaller majorities 
could convert quarts to gallons (76%) and ounces to pounds (58%). 

On Objective 12 (Metric), 13-year-olds performed respectably well (68-85%), 
with lowest performance on identifying the least magnitude of a metric 
unit. The committee interprets this result as an unfamil larity with pre- 
fixes for metric units. 

In contrast to 13-year-olds, about three-quarters or more of 17-year-olds 
could answer all measurement items for all three objectives, with only one 
exception. The one problematic item (59% correct) involved calculating the 
perimeter of a rectangular garden (formula not given). Thirteen-year-olds 
also scored lowest on this item. 



Recommendations 



Teachers should stress the importance of readitig a problem thoroughly 
before attempting to answer questi6ns in order that more accurate 
diagnosis of student skills can be obtained. 



(*2) --Students should be provided with more relevant experiences that a 
the opportjjnity to practice estimating measurements in practical 
contexts. 



(?) Mo1^e^t^J^ess to teaching area and perimeter in ter^ 

both lifiderlying concepts and computation. 



(4) In the early grades, instruction should giv^ mbre emphasis to' the 
learning of common and practically relevant conversions within both 
the metric and* U.S. systems. ^ 



(5) In general, students are performing adequately on metric. exercises 
given the newly emerging stress on metric knowledge. Attainment of 
metric knowledge should be assessed again in the future to determine 
trends in performance.. 
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'CHAPTER9 
GOAL AREA: PROBLEM SOLVING/APPLICATIONS 



Discussion 



The committee was well aware of the possible confounding effects of reading 
comprehension in measuring skill with word problems in math. But, in 
general, the committee was satisfied that the vocabulary used in the test 

items was appropriate to the respective age levels. 

> 

There were two objectives related to problem solving for each age group: 
Math Problems and Real World Problems. Performance on both objectives was 
relatively low at all age levels (54% and 55% correct^for 9-year-olds, 63% 
and 71% for 13-year-olds, and 62% and 71% for 17-year-olds). , 

the performance of 9-year-olds on Objective 11 (Real World Problems) was 
lowered substantial ly by Item #12 (fencing needed around a rectangular 
garden). Only 8% of this population could answer this question, probably 
due in part to the fact that-^ the task is not within the experience of all 
9-year-olds. (It was noted earlier, however, that 13- and 17-year-olds did 
not do well on this Item either, with scores of 45% and 57%, respectively.) 

The performance of both 13- and 17-year-olds on Objective 14 (Math Problems) 
was lowered by the item involving the. calculation of a percent (27% correct 
for 13-year-olds and 46% for 17-year-olds). 

It should be noted that at all three age levels there was great variability 
in achievement across the individual test -items, depending or) the Item 
content and the skills involved. Therefore, It is difficult to point to an 
individual item and examine a set of skills needed for its solution. The 
skills essential to successful problem solving are not unique to the ques- 
tion. Many suggest that the relevance of the problem has much to do with 
how well it is answered. Others observe that adults do better than .17-year- 
olds with problem solving, even if they haVe not received additional formal 
instruction. All of these factors Contribute to the complexity of the 
analysis of these objectives, but none should be used to avoid the serious- 
ness of the. problem or the importance of the skill. 

Given the results on achievement on the problem, objectives, it was the 
opinion of the connittee that students are not being provided with suffi- 
cient practice in handling practical, real-world problems. 



Recommendations 



(1) Mathematics teachers should work with t^ach^^s other curriculum 
areas to help reinforce problem-solving skills- 



(2) Techniques of problem solving should be str^ss^^ even for good readers 
emphasizing how to attack and solve word problems. Teachers should 
stress the importance of looking for key wo/ds that will indicate the 
^'operation's) needed to solve a problem, estiniating reasonableness of 
an answer, and checking for accuracy of computation. / 



(3) Every effort should be made Xo keep the prot>^e^^^ relevant to the 
experiences and needs of the students, 

(4) Problem solving should be an integral part n^ath activities, 
not simply an isolated topic, Basic skiTfe and concepts should be 
integrated with problems that strengthen fcor^^put^tiorjal skills and 
give relevance to the material being studied- 
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{ CHAPTER .10 

• GOAL AREA: CHARTS AND GRAPHS 



M)iscussion 

— I 

Seventeen-year-olds* perforniance was excellent on interpreting data from 
charts and graphs (Objective 13),. ^ith oyer 90% answering, each of the four 
items correctly. The performance of i3-year-olds was almost as good (87- 
9.2% correct across the items administ^ired to them), 

, Nine-year-olds did' exceptional ly^well (about 95% answering correctly) on 
- three of the five charts and graphs Items' (Objective 12), They had more 
difficulty with the two remaining items. On one of these items (#.38), 
which 70% answered correctly, students equated "closest in size*'\with 
"nearest in position." " . ' 

On Item #18, results were easier to interpret; only 38% of 9-year-olds were 
able to interpret a pictograph on which each symbol represented more than 
one unit. , 



Recommendation 

(1) %f6rall, the performance in this area was good. Teachers should 
continue to work with charts and graphs so as to insure continued 
success. • ' 



go 



*e H A P:T E R 11 * 
GOAL AREA: GEOMETRY 



Discussion 



Objective 13 (Geometry) for 13-year-olrfs d^alt primarily with recognition ' 
of . geometrical terms, and this age group appears to have a decent grasp of 
basic geometry vocabulary. They iere;:fetropgest on the term "parallel {9^% 
answering correctly), weaker on "sphere" '(83%), and weakest ori "right^ angle" 
(71%) and "diameter" (74%). 

For 17>-year-olds, Objective 16 addressed knowledge of significant geometri- 
cal facts and geometrical problem solving. There was gre^t variability in 
the. types. of items and in the scores. Over 70% of 17-year-olds knew the 
number of degrees in a right angle, about half could identify the size of 
the third angle given two angles in a^ triangle, and under 40% could estimate 
the circumference of a circle given the diameter or apply the Pythagorean ' 
theorum to determine the height of a,pole. 

Geometry knowledge and skills cannot definitely be said to be wittiin the 
experience of all students. The specific geometric vcontent commori to the 
math background of all students was probably taught in grades 7 and 8. Cer7 
tain basic relationships should be stressed to guarante.e greater, retention 
for all students, whether or not they elect to take a course in geometry. 



Recommendations 



(1) While knowledge of geohietry is not necessary to survival in adult life,, 
such knowledge can certainly be useful in everyday life:. Certain con- 
cepts and facts in geometry should be part of the high school math 
curriculum for all students whether or not they enroll in a geometry 

. course per se. 

(2) A study should be undertaken to determine those geometry concepts, 
facts, and skills most relevant in practical contexts in order that 
these may be built into the curriculum for all students. 

/ ' • 



C H A P T E R 12 
COMPARISONS WITH THE NATION 



^Discussion , ^ ' ^ .V v ' " 

There were. several differences in the research design of CAEP as compared 
with NAEP (e.g. , CAEP used no audiotapes , .and CAE!P assessed age-eligible 
students only in the respective target grades). It was beyond the respori-; 
sibilities of the conmittee to determine the effects of these differences 
on te^t scores. It is left to the reader to draw inferences with caution, 
bearing these,. differences in'mind. ; . 

The reader is also cautioned not to infer causali1;y from tlifferences ' 
observed betweep the performance of Connecticut and national or Northeast 
students. The fact that Connecticut students surpassed other students, or 
failed to perform as well, does not, necessarily mean that Connecticut 
schools »are causing the difference-^n performanx:e. 6ommunity characteris- 
tics, family background, and other personaT characteristics of Connecticut 
students should be considered as bearing a possible relationship to per- • 
formance results. 

It was the opinion of the committee that the educationally meaningful com- 
parison of Connecticut students is that with the Northeast region rather 
than with the nation, since the llortheast region traditionally scores 
higher than the nation as a whole. ^ 

Jhe committee was encouraged that Connecticut 9-year-olds performed com- 
parably with the Northeast on Math Concepts and well surpassed their 
Northeast counterparts on Computation, Applications, and Charts and Graphs. 
Connecticut 13-year-olds scored about the same on Computation, and above 
the Northeast on ' the other three goal areas (Concepts, Applications, and 
Geometry), but by>ar slimmer margin. 

By contrast, Connecticut 17-year-olds performed slightly lower than the 
Northeast on Concepts, decidedly below on Geometry, about the same on 
Applications, and slightly above on Computation. 



Recommendations 



> (1) It is important to recognize that Connecticut students do not, as they 
* get older, maintain their lead in achievement relative to Northeast 



students, A study of this trend should underti§iken to determine the 
causative factors contributing to the trend. 



The comparisons for the goal of Geortietry at the 17 -year-old level 
reinforces the! concern about the levfel cM*Xonnecticut students' skill 
in this area. Geometry skills and^lgi^wV^ge should definitely be 
included ill any future statewide math as$iBssment. 




/ C H A P T E R 13, 

STUDENT QUESTIONNAIRE VARIABLES AND ACHIEVEMENT 



Discussion 



A number of questionnaire variables were shown irr the results of the assess- 
ment ligTbear a relationship to mathematics achievement. Because cause- 
effect ifttferences were not justifiable on'the basis of these results, the 
committee exe?tised particular caution irv analyzing and interpreting them. 
'In keeping with this cancern; they made the following recommendations* 

SEX DIFFEEENCES. The mathematics scores 'of Connecticut boys tended to be 
higher than those of Connecticut girls, a trend that w^is mpre pronounced at 
the upper age levels. Seventeen-year-old boys scored higher than their 
female counterpai^ts on a larger proportion. of goal areas (five out of six) ^ 
as compared to 13-year-old boys (four out of six)* and 9-year-old boys (three 
out of five). Moreover, the margin of difference between boys and girls was 
widest at the 17-year-old level. 

The committee expressed Concern about these differences, noting the impor- 
tance of mathematics as a life skill. It was their assumption that ^rls ^ 
should b€^ able to^ perfoicpi as well as boys in mathematics and that girls will 
need these skills as mc\) ap boys to maximize their opportunities in the job 
market. 

USEFULNESS OF mTBEMATlcs. Students who regard mathematics as more, useful 
relative to other subjects they study tended to achieve higher mathematics 
scores than students who find it less useful. While this trend inight just 
as easily be stated in another way (that is, students who. do better in 
mathematics find it more usefuT), it was the opinion of the committee that 
student attitudes about mathematics should be given some attention. 



YEARS OF HIGH ^C^OOL MATH. Mathematics performance of 17-year-plds was sub- 
stantially higher among students who had received more as opposed to fewer 
yeajcs of high school mathematics instruction. At the extremes, students who 
had taken three years of high school math scored over 25 percentage points 
higher-on the total test than those^ who had taken nqrie. It was the commit- 
tee's feeling that high school mathematics courses can reinforce basic math 
skills and understanding encountered in earlier grades. 



HOME VARIABLES. A number of home variables—parental interaction and 
encouragement, television watching, school aspirations, etc, —were shown 
to bear a relationship to achievement. But, since these relationships are 
confounded by other factors (such as socioeconomic status) and subject to 
various interpretation^T^he committee elected to make only one related 
recommendati otu,,,^^ 



Recdnmendations 

• 

(1) Loca^^ducation Agencies (LEAs) are encouraged to study ^ex differ- . 
in mathematics performance at the upper age levels in order to 
line the causative factors contributing to these differences. 
jnnore,\if such differences are shown to exist, programs or serr 

(such as counseling activities or in-service on the e.ftects of 
and teacher attitudes) can be developed in response. ■ 

(2) More Wcus should be given to orienting students to the relevancy and 
importance of mathematics, especially with respect to their lives 

\.-^ outside^ of school This orientation should be infused into classroom 
teachfhg and counseling activities and given equal stress artoh^ both 
. boys and girls. - 

(3) High school^^ students should be encouraged to take mathetnatics courses 
that serveV'to refresh basic .skills and* understanding in the interest 
of preparing for their roles, as consumers, wage earners, arfJl taxpayers, 

(4) LEAs who are interested in the relationships between home variables 
and mathematics achievement are encouraged to study the interactive 
effect of these factors in their own connunities. 
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CHAPTER 14 
CONCLUSION 



In analyzing .and interpreting the resul ts of CAEP, the Haematics Advi^sory 
Committee attiampted to restrict their recommendations to those that were • 
justifiable on the basis of student achievement as defined by the CAEP 
tests. However, a number of priority concerns not necessarily keyed to 
specific data emerged in the course of their discussion. In the interest 
of highlighting these concerns, the following concluding recommendations 
were formulated: 



ReC(^nfrtendations 7- . ■ 

A sta^e leyl&l mathematics coordinator should be assigned to: - 

^ (a) provide communities^ with consultative services as needed 

■ f • 

(b) disseminate information on trends in mathematics curriculum and 

V pedagogy , 

i' ■ . ■ . 

(c) Institute a continuing process of in-service training in 
mathematics - 

* ■ ' , * ■ 

(2) There vis a need for in-service training of teac+ie^^s oh: . 

(a) ;; test-construction techniques (especially in connection with 
' , preparing, word problems) 

(b) JnCerpretation of test results 

(c) remediative and prescriptive techniques for developing students' 
mastery of basic skills ^ 

(d) the effect of teacher expectancies and attitudes on student 
achievement 

(3) More interaction should occur between mathematics teachers and teachers 
^ : ; of other subjects (for example. Industrial arts, soc*ial studies, read- 
ing, physics) in order that they might work together to promote the • 
development of mathematics skills. There should be, in effect, a more 
interdisciplinary approach to skills development. 



(4i i^EAs should be encouraged to develop an objecJ;ive-based matheniatics 
curriculum at all grade levels and to key the curriculum to appro- . 
priate criterion-referenced diagnostic and assessment materials. ^ 

■5 

(5) stiatewide assessment in mathematics should be repeated three years 
* hence in ord^.to permit examination of trends in Connecticut stu- 
/• dents' 'rrtathematics performance. 



These and the foregoing recommendations are intended to assist educators, 
administrators, and policy-makers in improving the quality of mathematics 
instruction*1n Connecticut. It is hoped that the findings presented here 
will encourage the reader to examine programs and services in his or her 
own educational environment, ^ 



/ 



A C k N O.W L E 'D;G M E N X S 




Mathematics was a jointr.effort by the Bureau of Research, Planning and 
'Evaluation and the Bure*^ of Elementar'y and Secondary Education of the 
Connecticut State Department of Education ('CSDE).and National Evaluation 
Systems, Inc. (NES). - . ^ ^ ' . v - 

• '. ■ ' JV'. ■ ^ * 

The assessment involved substantial effort by many people, Dr, James 
Burke, Dr. George D. Kinkade, Miss Elizabeth Glass, and Mr. Douglas. Rindone 
of the CSDE were responsible for the overall directton of the assessment. 
Substantial .contributions to the development of testing materials and the 
interpretation of results were provided by an AdvisQl^y t^^ of Con- 
necticut Educators. We^ extend sincere appreciation Joir their effort and' 
involvement to the committee members: Dr. Lynn Anderson, Dr. Linda Ball , 
Dr. Vincent ^Slenpon, Mrs. Katherine Gundersen, Mr. Steven Leinwan4, 
Mr. Harry Levitin, Mr.- Mtchael Stecyk, and Dr. Robert Washburn; Ispectal 
thanks go to Mrs. Katherine Gundersen, special consultant to the. project, 
whose support, advice, and enthusiasm throughout th^^program Were* • " 
invaluable: ^ t 

This report was.prepWred by Dr. Sherry Ann Rubinstein andMs^^Diane J." 
Ghiselin underj. the direction of the Connecticut Advisory Committee. 



